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PROBLEM TO BE SOLVED: To obtain capacitors of a large capacitance without decreasing the 
opening rate by forming a transparent conductive film as the electrode of holding capacitors in an 
active matrix type liquid crystal display device, and to prevent short circuits between the electrodes of 
the holding capacitors and the pixel electrodes with great certainly. 

SOLUTION: A transparent conductive film 113 is formed by a CVD method on a BCB flattering film 
which covers pixel TFTs 20, and contact holes are formed in the conductive film 113. Then an 
insulating film 114 of silicon oxide is formed by a CVD method on the transparent conductive film 113, 
and contact holes are formed in the insulating film 114 and the flattering film 112 to reach a drain 
electrodes 1 08, on which pixel electrodes 1 15 are formed. Thus, holding capacitors 22 with the 
transparent conducive film 113 and the pixel electrodes 115 as its electrodes and with the insulating 
film 114 as the dielectric material are formed. Since the insulating film 114 is formed by the CVD 
method, a short circuit between the transparent conductive film 113 and the pixel electrodes can be 
prevented in the contact hole. 
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[0 0 8 1 ] SIT. Hi 3, HI 4£/Bv^-t, *mi&B 

[0 0 8 2] £1\ S616»IBl<0^»Xa^«oT, H 

4 (C) Ul^i-XgS-eSrfi^o HI 3 (A) tiH 4 
(C) <D»ffiHK*ttS-f-<5. 

[O0 8 3] Wl, SilOO^MIot, PECV 

DSrC, SMt'>y 3^*2 3 5fi:rtlKi"5o SMb^y = 

Vg2 3 5(7)jf$fil0~3 0 0nm, ::tlll0 0nni 
<OffSirfi8«i-5 0 CVDffi-CBMk^y = a >'«2 3 5S: 
20 L/c ®PJ^m^ 1 1 3(D^y^^ h^— 

«Mii3b tt«^«»ttttA»lc/j;S 0 (H 1 3 
(B) ) 

[0 0 8 4] fflk*sl) ^^m2 3 5*s<# — =^l/jn, 
K U-Y ylt 1 0 8 5 Ifcii 2 3 1 ?rMt 

-5c *s»iK2 3 i<Ds<*~^&mi&&n2<Dmmm2 o 
lkmmx'&v, mmm&2 3 3 rtt^iwsjx-o^ 

S 0 (H 1 3 (O ) 

[0085] igisnt 2 3 1 . mmmmm 113 ^So 
1 o oiiii|6»2 3 2 ^«t^o ^ ^-e 

30 (i, 1 5 OnmOBft^t^y nV'WSrP ECVDft^ 

m-tZ>o KWK2 3 2ftft»M<oRt#tU-Cil6t 

So (H 1 4 (A) ) 

[0086] mzmmnu 2 3 3 1 k w yii 108 
srssia-rsfcfet-, mmm2 3 isu«2 3 2. w-mtm 

112t:3y^^f^-;l/2 3 1a, 2 3 2 a, 121 
aSr^U KK^tS 1 0 8^®§r^tti^-^So 
(HI 4 (B) ) 

[0 0 8 7] *i\ ~7* b h-^^^^Jf^U, 7 

y*«:ffi^T»*«2 31t 2 3 2^x y fy^lt, 
40 =i>?i? h/^— /U2 3 1a, 2 3 2 a ^r^^i" ^ 0 & 
^i:7^-M/^h-7^^?:ffl^r, CF* , 
0 2 , He 2 OO^^/^t^J: pspfflffcjai 1 2^r^^^ 
y^tt, h^-;H 12a ^^J*i-S 0 

[00 8 8] fit:, I TOm*mZ 1 2 Onm^lS^t: 

-TSo (H i 2) 

[0 0 8 9] ***«ffifc3«««2£H«fc:, «»* 
gOfimfr (te*^2 3 2) £ figiJOjftJSIK 2 3 1 \Z X 
50 oT, B^ifi 2 3 3 1 38K*tlR 1 1 3 SrlfifttS I 
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ktfi-CZ&itto* »12 3 2(T>mWk 1 0-2 0 Onm 

[0090] immmm 4 ] *n%^ffi»:iijfi^ie i <o 

[0091] hi 5\z^MMmm<Dmm^ h y 
dii^) *z>»rffi0Sr*H% n i skss^-ch i <tp 

&mm 302 ^seitjgi i i4i^ mmmt& 303 a*®* 

[0 0 9 2] iS3eiK3 0 1 te^i^, 

1 HWK h7y^^^*I 10 3 J: 5 

3SM*«Ki 1 3t^bT^$nxv^ 0 ^ffi 
*:i9, $i 9 ^ 5 Wiif 3 0 3 t 3 0 3 ' com^h 

[0 0 9 3] KT, Bl 1 6 SrfflV^T*H16?gJ8<OjB*^ 

^gxe^ot, 04 (B) C/Ttl^T^tr 20 
5o #Ct-, 3S9i*fl!JRl 1 3 JbKJSS 10 0 — 30 Onm 

36JK3 0 l Sr^-TSo 1 rtlif ^^f^fi2 0 
Onm^-T^o (016 (A) ) 
[0 0 9 4] «l*»ft<^W«flci:ft5*6»tt3 o 

/cSiH 4 ^N0 2 «rffll\ PECVDSlui^f^ 1 
5 0nm<&£{MJMfcv'y = ^MSrfiKlKi-So ttl3 0 2 
SrCVDffi-C^BIi-Sr J6«d»3 0 2tc«t 

9 , SW*«JBIl 1 30=^*^ h* — yui 13al 30 

(016 (C) ) 

[00 9 5] JfclC 3 0 2, 112C3 

>^ haSCo3tC>?fi-^=i^^^ h* — /n 13a SrJg 
/£U KWytffil0 8W$ffiS:Bajt5o -tU, 
^y^ffitl 5 OnmCO I TOl«U — ^ V 
^LTtij^m® 3 0 3 SrJg/S-t-So (H 1 5) 

[0 0 9 6] [S»6»lfll 5 ] ^Utt^jittllMtt 2 

^^jx-feSo *HJ6^fst>nite^ii84 tmm, mm 

[0 0 9 7] Eli 7 t^llffi^S^BfSi-^ h y ^^(Eigg 
Hi 7^*3i^T, *6MtK3 l 2 

ii4i^ mmm s i 3 &mmm 201H, ® 
itS3i4«iii2 0 2^jSt, mx^'<*—>' 

[0 0 9 8] UT, Ml 8 Sr/B^T, *H16»fl8<75lj* 

[0099] si\ mmifmi(Di^mjimz^^x, m so 
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4 (C) (D#tofeSr»5 0 ttt, ^y#fe-eUS2 0 

1 1 ^MtSo 

[0 10 0] ftMIOll»^^M3 1 

2Srfifefflli-5o wwT»l±, PECVDft-CiDRW^^H 

2 ^"e*3RLfcS i H 4 iN0 2 Srffi^T, J?£ 1 5 
0nm(OSMt»k^y =V«S:*lR't"*. *6W»3 1 2£ 
CVDffi-ejSfcK-f-Sr ffi«HR3 l 21;: J: 9, 
SP^^WJ© 113^)ny^n 113a &U\ i£ 

6<I5:W s t^5, (HI 8 (C) ) 

[oioi] sas»*2 tra«t (Eii o# 

m) , 7 7^a^ii3 12^;yf^U, = 
14a £7^&U 1 2 

Srjny^^^u-C-a^*^ h*-ywi 12a £:7f£j&U 
KM^tftl 0 8^ffi£®l±i£i*:6o 

[0102] mmmm 2 t mm\z m 1 1 #ar) , s« 

^^y^U, h*—/U3 13a &m~fZ> 

mmm3 1 3S:»*-rs, 

[0 10 3]Ml^ I TOS^SJ 1 2 0nm<£>J¥£t" 

y ^*iH]#as^£;i-5o 

[0104] [sijs^f® e ] ^utt^iB t> mmmm 2 
[0105] eh 9 jc^nis^ffi^m*^ hy ^*II]K 

O^fffiEl^^-ro Ell 9l:*3l^E9 
[0106] UlSJgiffi 4 , 5 T?H«:l#SE*^«ffi 5 

2 1 &39Jff«K J: »JBI h7V^* <Dm-J&A'tZo 

[0107] 3 2 2, spa^t 3 2 3liBCBT* 

*KSn"Cv^a 0 spffl^bffl(3 2 2 «r/S;BtUfc«L ®7t^ 

3 2 1 SrJKfigb, ^<o*ffiSr«o"Ca«^ffi^¥ffl-ft« 

3 2 3 S:»riEi-'5 0 

[0108] HlfeTgtB 5 . 6 -eriiB JtRSrRlfc bfcElfla 
3 2 1 <DWihtt:¥-mkm3 2 3 J: 9 ffi*SIEw 4: 

[0109] **K»«B^«flS;s:, mmmm2(D 
^(Dmmmmi, 3^hmm-r^^t^x^^<D\^m 

loiio] [^is^fli 7 ] *3as«ffittia6»« 1 

Kbfc^^T'fo^o 020, 02 lS:ffl^T, ^MMM 
MZWiW-fZo <C*3, 02 0, H2 1tw*3t^"C, Ell- 
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[Olll] H2 0i:/Tt±5i:, BCBT*5¥iit 

iiHimt cvDftt*«SiifeSMk>'y=>'t > 

4SIMW3 3 l jW&SSax, lfi«HK3 3 l iKiSW* 

mmi i3t. mmwttez>%&mmi i 4, mmrnmi 

1 5 i:-<?4Sfiy*«**s«^;SixSo 

[0112] mmn^himm s 3 1 ^ 

tX\ SWlfflti 1 3<o^* — ^irflH^^aiEttK 

■e*55pffl^bl»l 1 2^^^y^^(^*n5tt3S*w 
[0 113] ffCfr£tt£»Mk]Rl 1 4£38BH*WRl 

1 3^Tflfiift5 331 ttjatsiRi cia/S<z>aMfc*> y 

T% ttWKl 14i:331t: KW 1 0 8 

2 1 Srffl^T, ^ffi^ftgOiU^^ h y ?*m&<o4fe9k 

[0114] JUSTUS 1 "CRE lfclSl:«o 

BCBt^^¥itf 1 1 2«rJgjS;1-5o (B4 
(B) #fig Q ) ^tt, spfi^tBtl 1 2^ffitC«bT. 

SMfcv'y =>Bl-e*5i(fi»iBl3 3 i iPEcvDffi-e* 

^-T^o J6S»KK3 3 lOfSlil 0~3 0 Onm, 
till 0 0™<Z)»SlCj£JR-r5o W3 3 l_bKl|»8i 

««i tn*i:, aw»«Ki 1 3, BMt'>y 
zmmmi 1 3 cm 20 (a) > 

[0115] »w»3 3 1 tmmmi 1 4^ 

s i h 4 ^no 2 &flJv^"C, ^t»^k^y=^J». 
[0116] nk^mmm.^ 233^ 1 0 s 

S:«jRi-4fcfelC, »6»l»l 1 4. 33 lUny^^ h 
*-;H 14a, 331a &j&]&'1rZ>o 7* V XsisX b 
SrTfcjsfcU 7yB*S:fflV^T«S»Kl 14i331 
Irx^fy^u, 3^^h*-/H 14a, 33 1 
a Sr«Mfei"5.- (BB2 0 (B) ) 

[0 117] h*-;H 14a. 331 

a <Dj&mzm^tz7* h \s*J* h-^^^SrfflV^T, CF 

* , o 2 , He 2 (om&tfxtziLvw-mui&i 1 

^fy^LT, $ h*-vH 12a SrjKjit-rfco 

(i20 (C) ) 

[0 118] 7*hU^h^^S:l»*Lfc8, IT 
0§££J?:£ 1 2 0nm<£>J¥$ tCX/^y * fe-CfifeJfi U 
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5, W*^Ky^^HK36S^J*i-5 0 (El 2 0) 
[0119] 1 2 

[0120] immmm s ] *mi&mm\*mM&m 5 
[0121] 02 2tt, *sifioBi-7 h y ^0 

10 S(D±ffiEI^Sto i2 3M2 20iiZ- 

Z' iCftofcBrffiH^fcSo @24 ~H 2 6 fifRBSXg: 
^r^i-±ffiEIT-fo5o H2 2T?ttBlffi35 s «St«-45^Sr 

[0 12 2] fp«xaHcS6*»« 2 ^ 5 tRI«-efc5o 

/c 0 WBth^^^^SrWKVS-S 5 6 3 3^ #P 
¥9-1 6 5 2 1 6^ ^M^f 9-212428 ^Hc JE 
«^*ftt?^»i-S. ap^***«4 0 1 S:*aiKAj6 s 
20 CGS (Continuous Grain Silicon) £: -£ (^FJFPDI 
ntelligence 1 9 9 8^7^f 98-102 H# 

[0123] i24 tC^-T <t 9 tw> ^>*fttf 4 0 1 HE] 

MftiBkffllSr^bTy— MEI64 0 2 t?SS 
UTv^-5o y-hWii*l#i40iw 
fft^tWt, cvDffi-e^EJKSixfcS^ifc^tv'y 
2/l«5gi:/j:oTi^o HEiR4 0 2tt»ffiK^k» 

30 [0 12 4] **#*4 o i Sriistsrta?, 

2SrlMMfcfc:, **#i4 0 3*IftS«t5ltt 
[0125] f — 0 2 $rfoT, KflSv' 

H ^ xr*/^l»Sl4 o 3 ^Mt^o ^>-^^h 

aiCo4 , Co5 ^*3V^T^*ffJi4 0 1 t^»"r^^>^^ 
40 h*-/^S:/IMI6»l»4 0 3 ^^L, V-^1E^4 0 
4. V«ffi4 0 5 S:Mt5o (024) 

[0 12 6] W:, ^aS^ffiSrfot, PECVD 
ffiT'JP^ 3 3 OnmCO^kv-y nyiMU /^-^ 
y^LTft»4 0 6 ^r^JBg-r^o Z<D'<*-=->?-e 

14051(7)3^^ hffiCo6«Jt-C*< , B^HI4 
1 3 tIft5»»S:-e#5«:lt»* tfco BP*>, 
Srl*l±Sii:5.fc«)C »K h 7 ^^^^ Sr«oTV^5SB 

50 b/Co 
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[0127] cicoftSJBM o dcom^m&J^mi-e 

[0128] El 2 6 iz^-tx o J-. 

l:BCBt^5Wl4 0 7^M«o Wm\M4 
0 7±|rJ?S 2 0 0nm^)f ^V^^lt, s<9 — 
^LTffi7tJ^4 0 8 S:»*i-4. iBOfelBU 0 8 ttffjR h 

y— *eiR4 0 2 t KK^lg4 0 5<z>B8HU£fi#o 
T^b/Co C WMT'Sffi LTV^^i 4 0 2 <b 
aBtK4 0 8 3&S«Si-afcft. **#«4 0 2^3t^RH 10 

[0129] #CfC, «7tM4 0 8 £ffioT, SK^ffitw 
B C BJK-e*5 5 PJfl^]R4 0 9 SrJg/fci-So ^^4 
0 i¥£ 1 1 5nm<D I TOl»l*ll4 

0 9 i ltS«4Sl:^^!x^ ftt^lfco ^tt, 
0 2 7 K*i-«fc 5 SSW»1I84 1 0 ^spffi-fkK4 0 

9 tit 5 3 ^ 1 0 a *«*t5o 

= ^9 9 ^4 lOalt *£K®l4 0 6tC^;i££ft 

MSH5J:5tLfco 20 
[0 13 0] S^Bi:, PECVDfet«MM 
«*tftS*W«4 1 l Sr»*-f-5o ::T1t»W4 
lit bTJS£ 1 5 0nm£>BHfc>'y Z/M&te&T Z> o 
(El 2 3#fig) 

[0131] ^)C7^M/^ h^^SrJS^T, 
^4 1 1M?W4 0 7, 4 0 9ll3^^h*- 
yi/^t N ^1/99 Y^ZobVc^^X K^^«ffi4 
0 5 SrSfcti^-ttSo 

[0 13 2] Sffi^ffit-T^ U/uf^XhV^- 

hfet^fU @2 2i:,fti5t^^^U-C^ 30 
8UR4 1 2Sr»fiK-r*. *fi»R4 1 2^Ji, ^^^^ h 
aJCo6td*3V^T, KW ^fltffi4 0 5 Hlt5 = ^ ^ 

So 

[0133] ^y^ST I TOJ8l£:J¥£ 1 1 

0nmt£/&J^U /^^^y^tTlilS4 1 3 SrJgfig 
t5o H*llfi64 1 Sfta^*^ hSBCo6tc:*3i/^-C 

-fyli4 0 5[:si$ixTv^^ o j^_b-ew^-^ h y ^ 
^EKds^rii-t-So 40 

[0 13 4] _L5BL3t«fc 511, *tliiA^CGSt^ 
*SJM4*>y =* ^TMMMWI 4 0 1 Sr»j«bfcfc», IHC 

t«5^<i:^T^, KJHiftftO^n y^fffeiaitSr 

9 xm K*mm&L±\zvmtz> r t fc. 

[0 13 5] *H*»«^H*«JS«:, $6*»t»5rt:tf- 
So «?ctf, Ulfi*ffiltiBffli-5i: 4 50 
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Kfi, *6#J8i2 3 1 <7V<* 4 1 2 tlH 

mt-rtittx^o nifc*i»4* sc^t^i^ 

til, JlJtlR4 0 8 ^S^?114 1 0 t^WJfJitfS: 

[0136] mmmm 9 ] ^niK^miiiiK^tt 8 

co&mmxfo*). mmm4 1 2<tv<*— vsrs»ut 0 

[0137] 022. M2 3 1^1" <fc 5Sw, HMWKJB8 

-ettB«fi-5iii*»Bi4 1 r^y^-e&s 
»4 1 2 IMk^y = V-C45I6IWK4 l 

[0 13 8] rnttM*«ffiSr^"t-5fc«)tSfe*SK 
S95#<0 I TOK(7)TW\ y /l> tWtikf !) = >k 

ore*, y ^-ttrnti/v ^>±tx\ irom<D 

S^. t^Sfcofco 

[0 13 9] *|IMBK«W:wOraHjRS:«|?Bi-Sfc«), 
7^ y;K^5ffitK4 1 2(7)/^-y^^t, HI 2 
8 d^tcfc 9 t, xyf y^SnsS^W I TOR^T 
ifi*T^ yy^*5*&l|R]Bl5 0 1 t*E—bfco <c*5, (§1 
2 8t*5V>T. £12 2 tlRlC^F-^fiH] CMSi^r/T 

"to 

[0 14 0] Z(DtL#), H6»K4 2 1ttKW>'iS4 
0 5/cttT*^<. y-hEi4 0 2, V— *K»4 0 4 

So 

[0141] ^tzummmi, 3m 

3, 2 3 2/ctj-T^SC0T% ±iBoBBa^;tt»}H*n-c 

' [0142] [^k^hb i o] ^mmmmn, *?tw* 

te, SOS««i — 9 tisv^-ciftWUfcT^T 1 ^ ^ h y 

9 *&m*^^mM,m^mw*mML,x\,-% 0 -<om 

tem^m.%*klsX&, yff^rio y 7, ^ 

(D—m&m 2 9iOT:to 
[ 0 1 4 3 ] m 2 9 (A) tt«W«KT?fc t> s 2 0 

0 1 , ^ttijjU 2 0 0 2. ^A^&B 2 0 0 3. ^ 
igfi2 0 0 4, 2005, 7V7t2 0 0 

6-e«fi6Six5 Q *^^gf 2 0 04tlfflt§ 

[0144] 029 (B) tr-T 7< 7 Tfc *9 , 
2 1 0 1 , S^iSS 2 10 2, ^AJjU 2103, £s 
yf2104, ^y7!l-2 10 5, S^S5 2 1 
0 6 ft So **W***8«2 1 0 2tSffl-t 
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[0 14 5]. 02 9 (c) 

— bVua^fcTi — 40 t?*>9, **2 2 0 1, #^735. 
2 2 0 2, S««82 2 0 3, *fE*>f yf2 2 04, * 
/Tgf 2 2 0 5T^^c$n5o *«9Jtt**£«2 2 0 

[0 14 6] 0 2 9 (D) tt^-^M-r ^^Wt* 
& 9 , 2 3 0 1, **SB 2 3 0 2, T-J±U 2 3 
0 3T?«/*S*b5o *3B9! 2 3 0 2^3S^-T 

[0 147] 02 9 (E) ttyri^p^x^^-tfe 

9, *#2 4 0 1, »2 4 0 2, S/TK12 4 0 3, 
<H3tf— A^^y 2 4 0 4, ^71/^^-240 
5, 2 4 0 6, ^^!J-y2 4 0 7tf^$^?)o *3§ 
Kf^gt2 4 0 3\zmmirZ>Z t^T-#So 

[0 14 8] 02 9 (F) tt«**fg (m^#ffi) -C* 
9, *{*:2 5 0 1, g/Tgl2 5 0 2, 2 5 0 3, |B« 
1^2 5 0 4, »^Myf2 5 0 5-e«^$n5 o * 
«WttiSSl2 5 0 2 N 2 50 3Hlfflt5lt^t 
£5o 20. 

[0 14 9] gJt±<Z>«lc:, *»M<PiSffittH(iffi*T.fi: 

[0 15 0] 

lBffi<o«¥*KW] 30 

[0i] h y ^^iEigg^»fffi0o mmmm 

i) 

[0 2] ibs-t h y ^^i£isg£D±ffi0 o (Hlfi^lB 
i) 

[0 3] BSft"^ ^^Illteo^fiixeSrKMi-Sfc 

[0 4] Bifff-*? hy ^^Hl!So^»XSS:!ftW-rSfc 
#><o®rffi0 o (HJfe^ffil) 

[05] mm-? h y ^^niB^aissrffiwtsfc 

46^)K®0o (SIJ6»«fil) 40 

[06] &e as^kiio i mm<Dmm®&o mmmn 
i) 

[07] r^^^y-^ k y ^^mjSh h bS*sb^«ii&^ 

m&m<> mmrm 1 ) 
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[0 8] m*^ h y ^^[H]K^©fffi0o (H*«lB 

2) 

[09] prists h y ^^[Hi^^xffi0 o (SUfijKfls 

2) 

[010] H*t H y^^B8wff«ieS:HWt5 
fcft^WrffiH. <IOfc»«2) 

[0ii] mat-* Ky ^ ;*@&<^Mx*i£tft^-r£ 
[012] mm-? b y ? ^m^mmm* . (JtJfe^ 

S3) 

[013] mm-? h y ^ ^sK^»xesrKWi-5 

fcfc^BrffiHo (JUSTUS 3) 

[014] M^-^ h y ^^EBcott<f^KxeS:ift?B 
i-^fc^co Brffi0 o (Hlfi^lIB 3 ) 

[015] mm-? b y ^*@&£>srffieio mi&& 

[016] m*^ h y ^ *0»(ofis*i&«:ttW-t-s 

[017] mm^r h y ^^i£iss^»r®0o (niss^ 

[018] B*^ h y ^ ^ni»<ofiF»xes:ttWi-s 
fc^^»fM0o (SiJ£^fi§5) 
[019] ffliR^.K y ^^0Ko»fffiiao (Siis^ffi 

6) 

[020] mst-^ h y ^^siK^^fS0o (ms^ns 

7) 

[021] mm-? b y ^^0B©^i!xiS:»flt5 
fc^co»rS0o mmmm i ) 
[022] w^-^ b y ^^[Ei?§^XDi0 o mw^m 

8) 

[02 3] H2 2<D0ttftZ-Z-' fc»ofc»rffiHo 

[024] ®*-^ s y ? *®&<DYtmiLm*mW'rz>tz. 
[025] mm-? hy ^^08^iis^t5/c 
[026] mm^ b y ? *&\i&<Dife$tT.u&tiim-i-z>fr. 

i6cD»rffi0 o (Hi&gft8) 

[0 2 7] pf*^ h y ^^Eiteo^tsxasraMi-sfc 
tf>G9$rffi0 o (Hl£Jgffi8) 

[02 8] mm-? b v ^ ^^<o±mm Q (HJS^ffi 

9) 

[02 9] «^-«»w-«S:*i-Ho 

[030] tSJfewEf*-*' h y ^ ^[H]ig(D^fffi0 o 
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